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THE NAIADES OF MISSOURI.— V. 



BY WILLIAM I. UTTERBACK. 



Genus, Strophitus Rafinesque. 

1820 — Strophitus Rafinesque, Ann. Gen. Sci. Phys. Brux., p. 316 
1852 — Uniopsis Agassiz, Arch, fur Naturg., p. 49. 

(Type, Anodonta undulata Say). 

Animal Characters: — Branchial opening densely papiUose; 
anal papillose or crenulate; mantle connection between anal and 
supra-anal not long and bordered by square, black spots; inner 
gills larger, inner laminae free from, or united to, the visceral 
mass; palpi united antero-dorsal for most of their length; color 
of soft parts variable but with the tendency to have certain parts 
(such as foot, adductors, mantle edge at branchial opening) orange 
in color; marsupium peculiar, consisting of ovisacs divided into 
many compartments at right angles to the laminae; conglutinates 
short, solid cords, (termed placentulae by Ortmann.) 

Shell Characters: — Shell, subrhomboid to subelliptical, 
subsolid, inflated, with low post-umbonal ridge; disk smooth; 
beaks rather full, sculptured with rather heavy concentric bars 
upcurved behind; epidermis rayed or rayless, polished; hinge 
teeth mere rudiments, sometimes entirely absent. 

Because of the great specialization in marsupial structure, 
the tendency of the inner lamina of the inner gill to become con- 
nected to the visceral mass and also because of a more developed 
hinge, this genus is the highest of the Anodontinae. It is represented 
in this State only by .5. edentulus. 

Strophitus edentulus (Say.) 

("Squaw-Foot," "Creeper.") 

PL XXIV, Figs. 80 A—D. 

1820 — Alasmodonta edentula Say, New Harm Diss., II, No. 22, p. 340.- 

1888 Anodonta shafferiana B. W. Wright, Check List. 

1900b — Strophitus edentulus (Say), Simpson, U. S. Proc. Nat. Mus., 
XXII, pp. 616-618. 

animal characters. 

Nutritive Structures: — Branchial opening doubly papil- 
lose; anal with inner edge crenulated, supra-anal moderately 
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connected to anal, mantle edge here blocked in black at regular 
intervals; inner gills much wider and longer than outer, inner 
laminae connected about one-half way; palpi united almost to 
their tips antero-dorsad ; color of foot, palpi and adductors orange, 
variable with age. 

Reproductive Structures: — Marsupia occupying outer gills 
with secondary water tubes, ventral edges distended when gravid, 
ovisacs occupied by several other smaller sacs arranged crosswise 
facing the outer and inner laminae in which small, solid white 
cords (placentulae) , containing the ova or two to ten larvae, are 
situated; glochidia large, spined, spadiform, hinge line straight, 
length greater than height, (0.35x0.285 min). 

SHELL CHARACTERS. 

External Structures: — Elongate-ovate, moderately solid, 
inflated, post-umbonal ridge usually rounded; female shell more 
obtusely (or biangulated) posteriorly than male; umbones rather 
full sculptured by two or three very coarse, wavy concentric 
ridges abruptly bent up behind; disk not sculptured; epidermis 
usually a glossy brown, sometimes marked by bright green rays, 
especially in young shells. 

Internal Structures: — Cardinals almost obliterated, more 
pronounced in left valve, where it is rounded and placed just 
under the beaks; laterals and interdentum lacking; umbonal 
cavities deeper in female shell; nacre variable from solid salmon 
or white, to cream or pearl-blue color. 

Sex Length Width Diameter Um. ra. Locality 
9 95 x 55 x 38 — mm — 0.360 — (Marais des Cygnes R., 

Rich Hill, Mo.,) 
-0.430 (Osage R., Linn Cr.,) 
-0.330 (102 R., Wyeth, Mo.,) 
-0.335 (Grand R., Darlington.) 

The last two measurements are those of the only shells of eden- 
tulus found in the interior north of the Missouri River and these are 
juveniles. Unlike most adolescent shells of this species, both shells 
are uni-colored except for a single brownish band parallel with 
the growth lines near the ventral margin on a back-ground of 
yellowish-green; hinge teeth and beak sculpture typically stro- 
phitus; nacre.of both about the same ; shell thin and transluscent. 

Miscellaneous Remarks: — 5. edentulus is rather easily 
recognized even through casual observation by its somewhat 
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inflated elliptical shape with the beak sculpture or coarse concen- 
tric bars bent up behind, but, most of all, by its very peculiar 
marsupial characters which are an adaption to its eccentric habit 
of independent metamorphosis. This and Lastena ohiensis are 
the only species on record so far that do not normally possess a 
fish host for the metamorphosis of its larva. This species is not 
so particular about its habitat and hence it has one of the widest 
distributions of any species in the United States. It is strange 
that it should not have a wide distribution throughout the State. 
It is almost unknown for the interior of North and Northwest 
Missouri, and is perhaps best represented in numbers and typical 
form in the Osage basin. Its sub-species, pavonius Lea (which, 
at best,' is perhaps only a color-variant) is not found in this State. 
The shell of this species is exceedingly variable, for this State, 
as to its shape, size and thickness, but these variations are only 
individual characteristics or deviations due to special local condi- 
tions. The author has found the breeding season of edentulus 
to be about as long and over-lapping as that of Lasmonos fragilis; 
however, there was a short interim noted in most individuals about 
the middle of July when there was more or less sterility. Because 
of the great vitality and nonparastic life of the larvae and also because 
of its constancy -in breeding season, we might conclude the reasons 
for its prolificacy and wide geographic distribution; we might 
conclude, too, that its distribution may be due also to a dependent 
life as well upon fishes of those larvae that have been observed 
to escape from the extruded placentula, and, as some students 
have advanced, the buoyancy of the placentula, bearing the juve- 
niles, may be the greatest cause for the wide distribution. 

Sub-family Lampsilinae Ortmann. 

1911a — Lampsilinae Ortmann, An. Car. Mus., IV, pp. 337-338; 1912b, 
An. Car. Mus., VIII, pp. 300-360. 

Animal Characters: — Mantle edge antero-ventrad to bran- 
chial opening of the female with special structures, such as papillae, 
flaps, etc., siphonal openings with tendency to become tubular; 
supra-anal separated from anal by a mantle connection of medium 
length; inner laminae of inner gills generally connected with 
the visceral mass throughout; palpi medium to small; mar- 
supium occupying only the outer gills, or parts of the latter, situated 
in their posterior portion as a rule ; when sterile an extra thickness 
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of tissue on the ventral border to permit a bulging out; when 
gravid ovisacs a*e undivided internally, and distal ends are extended 
beyond the original edge externally; glochidia of both Propter a 
("ax-head") and Lampsilis ("apron-form") types, varying much 
in shape an size; cortglutinates white, undivided at their distal 
ends, discharged more or less broken through the thin ventral 
edges of the ovasacs ; color of soft parts modest, never so bright 
with tinges of yellow or red as seen in the other sub-families, 
Unioninae and Anodontinae. 

Shell Characters: — Shell rounded, sub-elliptical or elon- 
gated; beak sculpture generally obscure, when present usually 
the double looped type, rarely concentric; epidermis rarely dull, 
usually with bright color markings; hinge teeth rarely reduced, 
generally complete with well developed teeth; sex dimorphism 
of shell in most cases well expressed by a truncated or blunted 
posterior end, by an expanded post-ventral portion, etc. 

Miscellaneous Remarks: — With regard to marsupial 
structure the Missouri Lampsilinae naturally fall into three groups. 
AH these agree, however, in the extension of the membranes 
beyond the ventral edge of the marsupium when gravid; hence 
this distention tends to make the membranes thinner so that 
osmosis may be* facilitated. To aid further in this osmotic action, 
there is a tendency in the three following types to draw the mar- 
supium back toward the branchial opening where there is the 
greatest amount of aeration due to the action of papillae, car- 
uncles, flaps, etc. 

i. Ellipsaria-Group. Marsupium most primitive in that 
the whole outer gill is occupied; yet advantage is secured for the 
aeration of the embryos in rendering the ventral edges thin by 
distention and in throwing the marsupia into folds, thus increasing 
the surface for greater exposure to the water currents. The only 
representative in this state is E. clintonensis (Simpson). 

2. Obliquaria-Cyprogenia-Group. Number of ovisacs re- 
duced, but each greatly enlarged and elongated and placed at the 
greatest vantage point for oxygenation of the embryos. This 
group is represented in Missouri by only two species, Obliquaria 
reflexa (Raf.) and Cy progenia Aberti (Conrad). The former has 
its few large ovisacs drawn back beyond the middle of the gill, 
while the latter has its ovisacs slightly in front of the middle of 
the gill, but extremely elongated into upward coiled spirals. 
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3. Proptera-Lampsilis-Group. In this division the best 
adaptation for the proper respiration of the embryos is secured 
by situating the numerous, dilated ovisacs in a more or less kidney- 
shaped marsupium near to the branchial opening where the 
postero-ventral margin of the mantle is set with papillae, flaps, 
etc. The first members of this group have this mantle edge only 
slightly crenulate and lamellate, while beyond the genus, Pro- 
tera, is the culmination of the modern structure in the arrange- 
ment of the inner edge with papillae or flaps close to, or remote 
from, the outer edge. This group is represented by about thirty 
species in this State. 

It may be added that the Lampsilinae are dissimilar to the 
Unioninae in their breeding season in that practically all the 
species are long period breeders (bradytictic) , but that the glochi- 
dia of these two sub-families are similar in form and in being spine- 
less. It is especially to be noted that the members of these two 
sub-families have developed perfect hinges in the adult shell, 
whereas those of Anodontinae possessing glochidia with spines 
have defective hinges. We should also note that the Lampsilinae 
are able to spread their valves far apart — a habit which may 
have some relation to the differentiation of their mantle margins 
in admitting greater incurrents of water— while the Unioninae 
and Anodontinae show a primitive character in being unable to 
force their valves far apart and accordingly in not developing 
stronger papillae and more extended mantle edges at their siphonal 
openings — a defect that may be somewhat counterbalanced by 
the delvelopment of larger palpi than is very often seen in the 
Lampsilinae. It may be stated further that there is not such 
intergradation of forms in this sub-family as seen, among the 
Unioninae, or even as noticed among the Anodontinae as there 
seems to be more distinctness and fixity of characters among the 
several genera, especially as seen in the marsupial structures 
upon which a good key is built. 

Genus Ellipsaria Rafinesque. 

1820 — Ellipsaria Rafinesque, Monog. Biv. Shells of R. Ohio., Ann. 

Gen. Sci. Phys. 
1900b — Ptychobranchus Simpson, Proc. Ac. N. Sci. Phila., p. 79. 

(Type, Ellipsaria fasciolaris Rafinesque 1820 — phaseolus 
Hildreth, 1828). 
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Animal Characters: — Branchial opening with papillae; 
anal separated from supra-anal by short mantle connection but never 
lacking; inner laminae of inner gills, more or less free from vis- 
ceral mass; palpi very small, connected about one-fourth of 
their length; color of soft parts mostly whitish with mantle edge 
black along the siphonal openings; marsupium occupying whole 
outer gill with a number of folds; ventral edge, when gravid, 
presenting a beaded appearance; glochidia medium in size, 
subovate; conglutinates white, solid, subcylindrical. 

Shell Characters: — Shell subelliptic rather elongate, arched 
dorsad, disk smooth; beaks low, sculpturing indistinct, finely 
concentric, later bars, however, somewhat double-looped; epi- 
dermis yellowish to olivaceous, painted with capillary-like rays 
forming interrupted squarish spots; hinge teeth well formed, 
branchial impression of female shell very distinct, nacre white 
to pearl blue. 

Miscellaneous Remarks: — This most primitive genus of 
Lampsilinae, like those of Anodontinae and some genera of Union- 
inae, uses the whole outer gill as a marsupium but shows modern 
character in the special structure of folding. Ellipsaria is only 
represented in this State (and perhaps only for the whole South- 
west) by E. clintonensis Simpson. Since the shell of this species 
is about the same form as that of dilatata (Raf.) it is often confused 
with this species of Elliptio from which is widely separated by a 
sub-family. The real test of distinction between these two species 
is concerning the marsupial characters; hence we see here an 
instance of shell characters as a poor guide for discrimination 
even for species of very distant relation. 

Ellipsaria clintonensis (Simpson.) 

("Kidney Shell.") 

PI. XXV, Figs. 81 A and B. 

1900a — Ptychobranchus clintonensis Simpson, Pr. Acad. Nat. Sci. 

Phila., Pt. I, p. 79, pi. V., fig. 3; 1900b, Proc. U. S. Nat. Mus., 

XXII, p. 613. 
1906 — Ptychobranchus clintonense (Simpson) Scammon, Sci. Bull, 

Univ. Kans., Ill, p. 319. 

Animal Characters: — Identical with those of the type for 
this genus as to its nutritive structures and also as to the repro- 
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ductive as far as able to determine from sterile material that is 
only at hand. Glochidia not known. 

SHELL CHARACTERS. 

External Structures : — Shell elongate - elliptical moder- 
ately inflated, obtusely rounded before, pointed behind, dorsal 
line acurate, ventral with a slight long upward curve; disk smooth; 
post-umbonal ridge rounded; beaks low, faintly sculptured con- 
centrically across two radiating ridges; epidermis olive green or 
yellowish rayed with capillary lines, some arranged in bundles. 

Internal Structures: — Cardinals double in both valves, 
post-cardinal of right valve rudimentary; interdentum long, 
rather narrow, notched; scars well impressed; beak cavity shallow 
branchial, however, large with deep impression in female shell; 
nacre white to pearl blue. 

Sex Length Height Diameter Locality 

-(Spring R., Webb City) 
-(White R., Hollister) 
-(Jack's Rork, Shannon Co.) 
-(White R., Hollister) 

This last specimen being young and well preserved shows 
the fine characteristic rays more distinctly and while the beak 
sculpture would show more distinctly than in older shells yet it 
is even obscure here and does not add anything to the above 
description of the external shell structures. 

Miscellanelus Remarks: — Before Simpson had studied 
the soft parts of this species he had considered it as E. dilatata 
(-U. gibbosus); however, its peculiar marsupial characters would 
not only discriminate, but also its different beak sculpture and 
dissimilar hinge. The beak sculpture of dilatata is one of the most 
emphatic among the Naiades while that of this species is one of 
the most obscure ; besides the interdentum of the former is broader 
and thicker while the branchial impression of clintonensis dis- 
tinguishes it from all other species outside of its genus. This 
species lies very close to its fellow, jacsiolaris, and it is considered 
by some as merely a variety of it, but perhaps it is a good species 
on account the lack of the splotched rays and larger, heavier, 
thicker shell of the type for Ellipisaria. ' Clintonensis is abundant 

1 Recent studies by Dr. Ortmann and Mr. Frierson have resulted in 
the positive conclusion that the Unio occidentalis Conrad (Monog., VII, 
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locally in the White, Black, and Neosho River basins. Simpson 
reports it for the Red River, Arkansas; Prof. Isely and Rev. 
Wheeler also report it for Arkansas and Oklahoma. Thus it seems 
to have supplanted fasciolarsis ( — phaseolus) of the Tennessee 
drainage for the Southwest. 

Genus Obliquaria Rafinesque. 

1830 — Obliquaria Rafinesque, Ann. Gen. Sci. Phys. Brux., p. 301. 
1900b, Simpson, p. 610. 

(Type Obliquaria reflexa Rafinesque.) 

Animal Characters : — Branchial opening large with papillae ; 
anal crenulated; supra-anal high with moderately short mantle 
connection to anal; inner laminae of inner gills free from the 
visceral mass except for a short distance anteriorly; palpi short 
and small; soft parts grayish; marsupium occupying only outer 
gills and consisting of 5-7 ovisacs placed posterior to the center 
of the gill and when gravid extending far beyond the edge of sterile 
marsupium; glochidia medium in size, semicircular, hinge-line 
with . a slight up-curve in centre ; conglutinates large, white, 
club-shaped, glochidia scattered all through the conglutinated 
mass. 

Shell Characters: — Shell medium in size, thick roundly 
trigonal, inflated; disk of one valve with row of large knob-like 
nodules running from beaks centrally ventrad and alternating 
with the knobs on the other valve; beaks sculptured with two 
or three concentric bars which, although heavy, are not well 
defined; epidermis greenishryellow to brown with paintings of 
numerous interrupted rays; cardinals prominent and ragged; 
laterals short nearly straight; beak and branchial cavities not 
very deep; nacre white; female shell smaller and slightly inflated 
post-ventrad. 

Miscellaneous Remarks: — 0. reflexa is the type and only 
member of this genus known thus far and is one of the most easily 
identifiable of all the Lampsilinae not only in its most unique 
marsupium, but also in the knobbed sculpture of its disk. The 
sex dimorphism of the shell for this type is rather peculiar as 

1836, pi. XXXVI, fig. 23) is the Ply. clintonense Simpson (1900-a and b) 
and hence this species, whose type locality is the Current River, Missouri, 
should h^:—Ellipsaria occidentalis (Conrad), 
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described above and is not often seen among the Naiades. In 
that there are not such advantages for the aeration of the embryos 
and also a greater reduction in the number of ovisacs as seen in 
most other genera of this sub-family, this genus is given a primitive 
grouping here. However, in the reduction of the number of ovisacs 
a compensation is made in the enlargement and elongation. This 
genus has a rather wide distribution over the northern and central 
parts of the state, but is entirely absent from the drainage of the 
south slope of the Ozarks. 

Obliquaria reflexa Rafinesque. 

("Horny-Back," "Three-Horned Warty-Back.") 

PI. XXV, Figs. 82 A—F. 

1820 — Obliquaria (Quadrula) reflexa Rafinesque, Ann. Gen. Sci. Phys., 
p. 306; Chenu. Bib. Conch., 1st ser., Ill, 1845, p. 19. 

1823 — Unio cornutus Barnes, Am. Jl. Sci., VI, p. 122, pi. IV, fig. 5. 

1900b — Obliquaria reflexa (Raf.) Simpson, Proc. U. S. Nat. Mus., 
XXII, p. 611; Ortmann 1912b — An. Car. Mus., VIII, pp. 310-312. 

ANIMAL CHARACTERS. 

Nutritive Structures: — Branchial opening large with light 
colored papillae on a black back-ground; anal crenulated; supra- 
anal rather large and briefly connected to anal; inner laminae of 
inner gills free except for a short distance anteriorly; palpi small, 
wide, short, connected for one-half of their length antero-dorsad; 
color of soft parts grayish or dirty white, mantle edges at branchial 
opening black, branchial papillae and inner margin of anal opening 
yellowish, gills of male and sterile female tan-color. 

Reproductive Structures: — Only outer gills marsupial, 
when sterile, the ovisacs not extending below edge of gill, when 
gravid larger and greatly elongated beyond the original edge, 
ovisacs 5-7 in number, large, club-shaped, curved post-ventrad, 
glochidia scattered throughout the conglutinated mass; conglu- 
tinates club-shaped, solid, white, discharged whole; glochidia 
semi-circular, medium in size, hinge line slightly curved upward 
-in middle, measures 0.225 x 0.235mm. 

SHELL CHARACTERS. 

External Structures : — Shell sub-trigonal, heavy and thick 
anteriorly, post-dorsal line rounded; slightly incurved post- 
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ventrad in male, slightly swollen in female; whole shell medium 
in size, small but more inflated; disk from beaks to central-ventral 
edge sculptured with a row of a few large knobbed tubercles, 
those of one valve alternating with the knobs of the other; post- 
umbonal ridge with corrugations; epidermis yellowish-green to 
dark brown. 

Internal Structures: — Cardinals upright, jagged; laterals 
short, nearly straight at right angles to a rather broad interdentum 
beak and branchial cavities moderately deep; nacre a pure, 
stippled white. 

Sex Length Height Diameter Locality 

c? 68 x 55 x 35mm (Platte R., Platte R. Station) 

9 55 x 45 x 30mm (Marais des Cygnes, Athol) 

c? 35 x 26 x 17mm (Platte R., Dixon Falls) 

9 20 x 15 x 12mm (Miss. R., Hannibal) 

0" 20 x 14.5 x 9.5mjm (Crows Fork, Fulton) 

The last two are measurements of juveniles of widely different 
locality under far different ecological conditions, although the 
shell characters are not very much different. The former shows 
more of a rayed olivaceous epidermis and the latter a plain straw 
color. The Mississippi juvenile, being more typical as in case of 
most shells, is described here: — Shell sub-trigonal, valves inequi- 
lateral with two knobs on one side and one on the other, darker 
green epidermis below the knobs, rayed with interrupted V- 
markings, beak sculpture irregular concentric undulations extend- 
ing out on disk; nacre white, slightly tinged with pink. 

Miscellaneous Remarks : — Both as to structure of shell and 
nutritive soft parts 0. reflexa is rather primitive, but as to marsupial 
characters it naturally falls under the lower groups of the Lampsi- 
linae. In North Missouri reflexa reaches a very large growth while 
in Central Missouri it averages only about one-half the size; for 
the two faunae this variation applies to many other species. Since 
Drs. Lefevre and Curtis (1912, pp. 137 and 138) have called 
attention to the eccentric breeding habits and glochidial behavior 
of reflexa the writer has followed up the breeding period rather 
closely to find that it is gravid with early and late embryos, also 
with glochidia, during June, July and August, but is sterile for 
late Fall and mid- Winter, thus showing that this species has a 
short period of gravidity, — a different reproductive habit from 
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that of most Lampsilinae. The fact that the mature glochidia 
will not leave the conglutinated form after being extrued by the 
mother and because of the fact, too, that artificial infection of 
fish cannot be induced with its glochidia would lead to believe 
that its metamophosis may take place without parasitism. 

Genus Cyprogenia Agassiz. 

1852 — Cyprogenia Agassiz, Arch, fur Naturg., p. 47; 1900b, Simpson, 
p. 609. 

(Type, Unio irroraius Lea.) 

Animal Characters: — 'Branchial opening with short papillae! 
anal finely crenulate; supra-anal closely connected to anal; 
mantle edge antero-ventrad to branchial opening with fine crenu- 
lations for a short distance; inner laminae of inner gills free from 
visceral mass except at anterior end; palpi very small, pointed, 
very wide gap between them and anterior attachment of outer 
gills; marsupium consisting of 5-7 ovisacs anterior to center of 
outer gills, when gravid ovisacs immensely elongated and coiled 
post-dorsad; conglutinates white, very long and solid, subcylin- 
drical; glochidia semicircular, medium in size, ventral margin 
obliquely rounded, hinge line long and slightly upcurved. 

Shell Characters: — Shell roundly triangular, subinflated; 
disk with peculiar nodulat structure ; beaks more or less prominent, 
sculpture obscure; epidermis olive, painted with mottled rays; 
hinge complete; beak cavities rather deep. 

Miscellaneous Remarks: — The type of Cyprogenia, irrorata 1 
(Lea), is not found in Missouri being entirely displaced by C. 
Aberti (Conrad). The variety of irrorata pusilla of Simpson, is so 
doubtfully reported for the St. Francis River that it is not listed 
here. Simpson is of the opinion that all C. irrorata, reported for 
the localities west of the Mississippi, are really C. Aberti. As to 
soft parts there is a similarity to those of Obliquaria; however, 
the slight differentiation of the mantle border antero-ventrad to 
branchial opening and also its uniquely coiled and extremely 
elongated ovisacs would rank it above. 



1 From Rafinesque's evident description and figures (Ann. Gen. Sci. 
Brux., V, 1820, p. 312, pi. LXXXII, figs. 4, 5) we should make C. irrorata 
(Lea) a synonym for C. stegaria (Raf.) 
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Cyprogenia Aberti (Conrad.) 

("Young Fan-Tail.") 
PI. XXV, Figs. 83 A and B. 

1850 — Unio aberti Conrad, Pr. Ac. Nat. Sci. Phila., V, p. 10; 1854, 

Jl. Ac. Nat. Sci. Phila., p. 295, pi. XXV, fig. I. 
1885 — Unio popenoi Call, Bull, Washb. Col., I, p. 49, pi. II. 
1900b — Cyprogenia aberti (Conrad) Simpson, Proc. U. S. Nat. Mus., 

XXII, p. 610. 

ANIMAL CHARACTERS. 

Nutritive Structures: — Branchial opening with many 
short papillae; anal with finely crenulated inner edge; supra- 
anal separated from anal by short mantle connection; mantle 
edge antero-ventrad to branchial opening slightly crenulate; 
gills short, wide, inner wider than outer, inner laminae free from 
visceral mass, except for a short distance anteriorly; palpi very 
small, connected about one-half of their distance antero-dorsad; 
color of soft parts dirty white, except for the black, squarish mott- 
lings of the mantle edges around the supra-anal opening. 

Reproductive Structures: — Marsupium formed by five 
to seven ovisacs originating from the edge of the outer gills antero- 
ventrad and extremely elongated posteriorily into a coil; conglu- 
tinates white, very long, solid, club-shaped; glochidia unkown. 

SHELL CHARACTERS. 

External Structures: — Shell sub-triangular, compressed; 
beaks rather pointed, sculpturing obscure; post umbonal ridge 
prominent with a hummocky expansion middle-ways for the 
female shell, not so sculptured in male; radial furrow rounded 
moderately wide; dorsal ridge faintly ribbed; disk entirely 
rugose; epidermis brownish yellow with numerous banded rays 
marked with mosaics of green mottlings of various patterns of 
geometric designs. 

Internal Structures: — Cardinals double in each valve; 
laterals double in left, single in right; interdentum long; beak 
cavities deep; nacre bluish, irridescent. 

Sex Length Height Diameter Locality 

c? 42 x 32 x 16.5 (St. Francis R., Greenville) 

9 40 x 32 x 16.0 (White R., Hollister) 

c? 37 x 30 x 14.5 ( " " " 1 

9 30 x 22 x 11. o ( " " " ) 
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Although the shell of the last measurement is young and well 
preserved) yet the beak sculpture does not even present anything 
very distinct. The beaks are pointed, incurved and two-ridged, — 
one ridge radiating off to the posterior and the other to the anterior 
umbonal slope. The shell in this stage resembles that of young 
P. securis from a dorsal view. The soft parts of this specimen 
show that its marsupial characters consist of seven sterile ovisacs 
originating just in front of the middle part of outer gill curved 
backward toward the branchial opening. 

Miscellaneous Remarks: — C. Aberti is a rather common 
little shell in the White, Black and Neosho basins of this State. 
It is distinguished from C. irrorata by not being so rounded, 
nor so solid, rugose and ridged parallel to growth lines. It is not 
to say a variable shell, yet the writer has noted some with such a 
truncated posterior end as to suggest an approach to irrorata, 
or is probably the C. Aberti lamarckiana (Lea) reported for the 
Black River, Missouri. Specimens taken from Indian mounds 
in Southwest Missouri show great preservation although deposited 
some centuries ago. As they were placed in these graves for "food" 
to the departed spirit" (as was the burial custom of the aborigines) 
in greater quantities than other mussel shells it is evident that this 
species was prized above all others for its food qualities. It can 
be determined that the live mussels were deposited since dried 
muscular tissue is still adhering to the muscle scars. 



Cyprogenia Aberti lamarckiana (Lea). 

(Not figured, nor described.) 

1852 — Vnio lamarckianus Lea ,Tr. Am. Phil. Soc, X, p. 266, pi. XVII, 
fig. 20. 

This sub-species is simply listed for this State through a report 
of it by Mr. Elwood Pleas to the U. S. National Museum, where 
it is now on exhibit under the number, 124,630 — and also through 
a recent report of it for the Black River, Popular Bluff, Missouri, 
by Mr. Walker who has received it in this same collection of Mr. 
Pleas, a part of which lot was sent to the Washington Museum. 
No data is at hand for illustration or description. 
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Genus Obovaria Rafinesque. 

1819 — Obovaria Rafinesque, J. de Phys. Chim. Hist. Nat., p. 426. 

(Type, Unio retusa Lamarck.) 

Animal Characters: — Branchial and anal opening both 
papillose; supra-anal large, crenulated; mantle margin antero- 
ventrad to branchial opening slightly specialized with lamellae 
or crenulations ; inner gills twice the width of outer, inner laminae 
entirely connected to visceral mass ; palpi small, far removed from 
anterior end of outer gills; color of soft parts soiled white; mar- 
supium consisting of many ovisacs originating from posterior 
half of outer gills, and extending far below the ventral edge ; con- 
glutinates poorly developed, embryos being held in rather loose 
masses; glochidia somewhat large, semielliptical, spineless, hinge 
line undulate. 

Shell Characters: — Shell rounded or ovate, inflated, 
height, greater than length; post-umbonal ridge not distinct, 
disk smooth; beaks prominent, sculptured with a few indistinct, 
concentric, sinuate bars; epidermis brown with faint rays. 

Miscellaneous Remarks: — Although this genus is another 
one of the primitive types of Lampsilinae, yet the differentiation 
of the mantle border antero-ventrad to the branchial opening and 
the tendency of the marsupium to assume the reniform shape 
and to acquire a position near the opening of the incoming currents 
all show and approach to the more modern groups. According 
to Dr. Ortmann the sub-genera of this genus, as fixed by Simpson, 
are well defined enough to be retained. 

Thus we have the following grouping: — 
i. — Sub-Genus Obovaria (sens, strict.) 
Shell upright, oval, rather solid; beaks drawn up more 
toward the middle of the dorsal line; cardinals mostly normal. 
Type, O. retusa (Lamarck.) 
2. — Sub-Genus Pseudoon Simpson (1900b, p. 601). 

Shell oblique, elliptical, solid, thick; beaks protruding 
anteriorly; cardinals subparallel to laterals. 
Type, 0. ellipsis (Lea) 

From the above diagnoses it may seem that division is made 
on the shell characters, the soft parts being identical, — even in 
marsupial and glochidial characters. However, this Genus is 
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only represented in this State by ellipsis and that in a limited 
distribution both in the geographical and individualistic sense. 

Obovaria (Pseudobn) ellipsis (Lea). 

("Missouri Nigger-Head," "Egg Shell," "Hickory Nut.") 

PL XXV, Figs. 84 A and B. 

1828 — Unto ellipsis Lea, Tr. Am. Phil. Soc, III, p. 268, pi. IV, fig. 4. 
1900b — Obovaria ellipsis (Lea) Simpson, Proc. U. S. Nat. Mus.; 1912b, 
Ortmann, Car. Mus., VIII, pp. 323-324. 

ANIMAL CHARACTERS. 

Nutritive Structures: — Branchial opening small with 
two-ranked papillae; anal finely papillose; supra-anal crenulated 
(a rare character) not well connected to anal; mantle border 
just antero-ventrad to branchial opening with crowded papillae 
or crenulations extending one-third of the way towards center 
of ventral margin ; gills very wide, both blunt and pointed poster- 
iorly, inner laminae of inner gills entirely connected to visceral 
mass; palpi rather small, connected about one-half of their length 
antero-dorsad; foot pinkish, mantle edge dark in region of siphonal 
openings, rest of soft parts dirty white. 

Reproductive Structures: — Marsupium occupying pos- 
terior portion of outer gills, rather kidney-shaped, consisting of 
several ovisacs, twenty-five or thirty which, when gravid, extend 
far below the original edge, pigmented purplish ventrad; conglu- 
tinates white, not well formed, ova and glochidia discharged in 
rather loose masses; glochidium medium in size, semi-elliptic, 
rather short and straight, measures 0.210 x 0.265mm. 

SHELL STRUCTURES. 

External Structures: — Shell sub-elliptical, rather oblique, 
very solid, thick, heavy; ventral margin more rounded than 
dorsal; disk smooth; no post-umbonal ridge; rest lines of growth 
very distinct; beaks projecting anteriorly, rather prominent, 
sculpturing indistinct; epidermis yellowish-horn color with green 
rays in young shell. 

Internal Structures: — Cardinals very heavy, nearly par- 
allel to laterals with right post-cardinal converged dorsad and 
rounded up from a broad V-shaped gutter; interdentum broad, 
thick, right deeply gashed; beak cavities not very deep; nacre 
white. 
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Sex Length Height Diameter Locality 

9 80 x 61 x 47 (Grand River, Sumner) 

o" 70 x 55 x 39 (Mississippi River, Hannibal) 

9 65 x 52 x 41 (Osage River, Warsaw) 

c? 30 x 24 x 18 (Mississippi River, Hannibal) 

9 2* x 20 x 14 ( " " " ) 

Beaks of these specimens of the last two measurements very 
full, rounded, poorly sculptured although not eroded; more 
inflated (comparatively) than adult shell; epidermis olive with 
profuse paintings of green rays so as to give the appearance of 
olive green; post- ventral edge of shell more obliquely rounded 
than in adult; nacre pearl blue. 

Miscellaneous Remarks: — From shell characters there is 
no real sex dimorphism except a little greater inflation in the 
female, but not only a less crowded arrangement of septa is seen 
in gills of the male but there is a more intense black pigmentation 
in the region of the branchial opening. The crenulated supra-anal 
opening is surely a unique character and may indicate a conversion 
of this opening into the anal. The bare connection between the two 
openings would also indicate this merging. Although of fare 
occurrence ellipsis reaches its greatest perfection for the interior 
in the Grand River of North Missouri. It is found occasionally 
in the Osage ■ Basin, but never develops a shell as large, heavy 
or bright as found in the Grand or in the Mississippi. This fact 
of difference in size, color and solidity for the shells of these different 
mussel faunae applies to -most other species as well. Scammon 
(1906, p. 306) reports this species as very active with strong 
musculature and that he has traced this species for fifty yards 
by its furrow in the Kansas River. This species is bradytictic. 

Genus Nephronaias Crosse and Fischer. 

1893- — Nephronaias Crosse and Fischer, Miss. Sci., Pt. 7, II, p. 556; 
1900b, Simpson, Proc. U. S. Nat. Mus., XXII, p. 591. 

(Type, Unio plicatulus Charpentier.) 

Animal Characters: — Identical with those of Obovaria — 
even in glochidial characters. 

Shell Characters: — Shell rounded to sub-elliptic and 
elongate, usually compressed; posterior ridge rather indistinct, 
beaks not near the anterior end, sculpture poorly developed, — 
consists of a few faint double-looped bars; epidermis greenish 
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to yellowish, generally with very distinct green rays; sex dimor- 
phism of shell not well shown. 

Miscellaneous Remarks: — This genus is set aside solely 
on shell characters. The sub-genus, Pseudoon, serves as a good 
connecting link between Obovaria and Nephronaias. Chiefly 
because of the lack of much specialization of the mantle border 
antero-ventrad to the branchial opening Unio ligamentina (Lam.) 
is taken out of Simpson's grouping of it as a Lampsilis. In this 
State this genus is best represented by N. ligamentina and ellipsi- 
jormis (Lea). 

(To be continued.) 
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BY BROTHER ALPHONSUS, C. S. C. 



The observation of bird life in autumn must be somewhat 
unsatisfactory to many lovers of nature. Not a few of the species 
become gradually much reduced in numbers ; they are usually 
silent, and spend most of the day hidden away in shrubbery. 
Unless the observer has great enthusiasm in his work, and can 
devote sufficient time to it, he will not succeed in discovering 
but comparatively few of the many species that are still staying 
with us. The writer has found this to be true in his own case, 
and only when his efforts have been uniformly sustained day 
after day has he obtained such a record as is shown in the present 
article. 

To show the truth of this statement, I may say that 35 species 
were recorded only once in one of the autumn months in 1914. 
These species were: Cardinal, Blackburnian, Wilson, Tennessee, 
Myrtle, Connecticut, Black-throated Blue, Warblers, Baltimore 
Oriole, Hummingbird, Scarlet Tanager, Phoebe, Kingbird, Red- 
breasted Nuthatch, Brown Creeper, Bobwhite, Ruby-crowned 
Kinglet, Flicker, Mourning Dove, Winter Wren, Catbird, Yellow- 
billed Cuckoo, Hell Diver, Blue-headed and Yellow-throated 
Vireos, Chickadee, Tree Fox, Lark, White-throated, Sparrows, 
Red- winged Blackbird, Towhee, Screech Owl, Pine Grosbeak, 
Mallard. 

The paucity of interesting observations of the habits of the 



